The proportion of regulatory T cells in the peripheral blood reflects the relapse or remission status of patients with Churg-Strauss syndrome.
Churg-Strauss syndrome (CSS) is a rare, systemic, necrotizing vasculitis that develops in some asthma patients. We previously reported that maintenance of the proportion of type 1 regulatory T (Tr1) cells in patients with chronic eosinophilic pneumonia and asthma might inhibit the development of CSS through the action of cytokines, such as interleukin (IL)-10 and IL-2, produced by Tr1 and responder T cells. We also reported that IL-17-producing CD4+ helper T cells (Th17 cells) are involved in the pathogenesis of CSS because a higher proportion of Th17 cells was observed in CSS patients during relapses than during remissions. However, few studies have addressed the role of both Tr1 cells and Th17 cells in the status of CSS. We recruited 40 patients (25 in remission and 15 in relapse) for participation in this study. CSS was diagnosed on the basis of American College of Rheumatology criteria. Remission was defined as the absence of any clinical symptoms of active vasculitis. Tr1 cells were defined as CD4+CD25+ T cells that predominantly produce IL-10 when costimulated with phorbol myristate acetate (PMA) and ionomycin. Naturally occurring Treg (nTreg) cells were defined as CD4+CD25+ T cells that expressed Forkhead box P3 (FOXP3) and cytotoxic T-lymphocyte antigen 4 (CTLA-4). Th17 cells were identified as CD4+ T cells that mainly produced IL-17 and IL-22. Peripheral blood mononuclear cells (PBMCs) obtained from the subjects were costimulated with PMA and ionomycin, and intracellular cytokines were detected after fixing and permeabilizing the cells. Indoleamine 2,3-dioxygenase (IDO) expression was measured in PBMCs that had been treated with IFN-γ and then stimulated overnight with lipopolysaccharide (LPS) or lipopeptide Pam3CSK. Lower expression of CTLA-4 was observed on the surface of CD4+CD25+ T cells obtained from patients with relapsed CSS versus patients in remission. Both FOXP3-expressing nTreg cells and IL-10-producing Tr1 cells were detected in a lower proportion in patients with a relapse compared to patients in remission, but the proportion of CD4+ T cells producing IL-17 was higher during relapse than during remission. In addition, the proportion of CD4+ T cells that produced IL-25, which promotes Th2 inflammation, was also higher in the relapsed patients. We observed a lower percentage of CD14+ monocytes expressing both TLR2 and TLR4 obtained from patients with a relapse of CSS versus patients in remission. Stimulation of CD14+ monocytes with LPS or Pam3CSK reduced IDO expression by the cells from patients with relapsed CSS. The level of IDO expression was positively correlated with the proportion of Tr1 cells in the peripheral blood and inversely correlated with the percentage of Th17 cells. CSS relapse may be linked to increased numbers of CD4+ T cells producing IL-25, which promotes Th2 inflammation, and to a decline in the Tr1 cell subpopulation resulting from lower IDO expression in monocytes. Thus, the proportions of Tr1 cells and Th17 cells reflect the status of CSS.